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Table 1. Heavy Engine Emission Standards (grams per brake horsepower
hour)

Standard NMHC CO NOx PM
1996 CARB Bus 1.2 15.5 4.0 0.05

1996 CARB Truck 1.2 15.5 5.0 0.10
1994-97 EPA

Diesel
1.3 15.5 5.0 0.10

1998 EPA Diesel 1.3 15.5 4.0 0.10
1996 EPA Bus 1.3 15.5 5.0 0.05
1998 EPA Bus 1.3 15.5 4.0 0.05
< EPA CFFV
Federal LEV

1.3 15.5 4.0 0.10

<EPA CFFV
Federal ILEV

1.3 14.4 2.5 0.10

<EPA CFFV
Federal ULEV

0.0 7.2 4.0 0.05

2004 EPA
Proposed

1.3 15.5 2.0 0.05

2004 EPA, CARB,
OEM Option A

* 15.5 2.4* 0.05

2004 EPA, CARB,
OEM Option B

0.5** 15.5 2.0** 0.05

Glossary of Acronyms:

BHP: Brake Horse Power per Hour LEV: Low Emission Vehicle
BP: Brake Horsepower LNG: Liquefied Natural Gas
CARB: California Air Resources Board LPG: Liquefied Petroleum Gas
CC: Catalytic Converter N/A: Information not Available
CI: Cubic Inch NMHC: Non Methane Hydrocarbons
CNG: Compressed Natural Gas NOx: Oxides of Nitrogen
CO: Carbon Monoxide OEM: Original Equipment Manufacturer
DFNG: Dual-Fuel Natural Gas PM: Particulate Matter
EPA: Environmental Protection Agency TLEV: Transitional Low Emission

Vehicle
 KWH: Kilowatts per Hour ULEV: Ultra Low Emission Vehicle

L: Liter WB: Wheel Base

# With a Catalyst
* HC (NMHC) + NOx Combined Standard.
** NMHC + NOx Combined Standard and a NMHC Cap of 0.5 g/bhp-hr.
< California and Federal Fuel Vehicle Standards

(California GVW less than 14,000; Federal GVW 26,000 or Smaller)
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Table 2.  Heavy and Medium Alternative Fuel Vehicles Available or Nearing
Completion

Vehicle Type OEM/Model Engine Used Range* Available Since
Heavy Truck Freightliner Cummins L10G N/A TBD
Heavy Truck Kenworth, T800 Cummins L10G 2-300@ 1996
Heavy Truck Navistar International  8100, 9200 Cummins L10G N/A (Prototype)
Heavy Truck Peterbilt, 320 Cummins L10G  (LNG) N/A 1996
Heavy Truck Volvo GM Cummins L10G N/A TBD
Heavy Truck Western Star 4964S Caterpillar 3306 (LPG)

Cummins L10G
2-300@ 1996                     

     N/A
Locomotive Morrison Knudson Caterpillar 3516 N/A (In Development)
Medium Truck Ford F-700 Ford 7-L V-8 (LPG) N/A 1996
Medium Truck Freightliner FL50, FL60, FL70 Cummins B5.9G N/A 1996
Medium Truck Kenworth, T300 Cummins C8.3G N/A 1996
Medium Truck Navistar International 4700, 1652SC Detroit Diesel 30G N/A (Prototype)
Medium Truck Ottawa YT-50 Cummins B5.9G 8 hours 1996
Refuse Hauler Crane Carrier Co. LET Cummins L10G

Cummins C8.3G
Cummins B5.9G

N/A 1996

Refuse Hauler Mack Truck, Inc. Mack E-7  12-L (LNG) N/A Late 1997
Refuse Hauler Peterbilt 320 Cummins L10G N/A 1996
Refuse Hauler Volvo-GM WXLL64 Cummins L10G N/A 1996
School Bus Blue Bird TC/2000 FE (front engine)

TC/2000 RE (rear engine)
All American FE & RE

John Deere 8.1-L
Cummins B5.9G

N/A N/A

School Bus Matthews-upfits 10 yr. + Navistar Chassis
254 in  WB to Vista cowl-Natural Gas
New Thomas body

Cummins B5.9G 225@ 1996

School Bus Navistar International 3800 Detroit Diesel 30G N/A (Prototype)
School Bus Thomas Built Saf-T-Liner MVP Cummins B5.9G, C8.3G 2-300@ 1996
Shuttle Trolley Specialty Vehicle Manufacturing 3000T

3000 Deluxe, 2000 Tow Motor Tug
Cummins B5.9G N/A 1996

Spotting Truck SISU USA, Inc. TT100 Cummins B5.9G N/A 1996
Step Van Freightliner Custom, MT-10NG, MT-12NG,

MT-13NG, MT-14-19NG
Cummins B5.9G N/A 1996

Street Sweeper Athey M9C/Mobile Detroit Diesel 30G N/A N/A
Transit Blue Bird Q-Bus (rear engine)

                 CSFE (front engine)
                 CSRE (rear engine)

Cummins B5.9G
John Deere 8.1L
John Deere 6.8L

N/A 1997

Transit North American Bus Industry
Nabi 416, Nabi 436, Nabi 40LFW 

Cummins L10G
Cummins C8.3G
Detroit Diesel 50G

N/A 1997

Transit (1) Orion Bus Company Orion 5/CNG (30-ft.,
35-ft. &40-ft.) Orion 2/CNG 26-ft. Para-
transit, handicapped accessible

Cummins L10G
Cummins C8.3G
Cummins B5.9G
Detroit Diesel 50G

200@ 1996

Transit Shuttle GC-II Pacer Sentry 460 CI
GM 7.4-L 454 CI

N/A N/A

Transit Shuttle Spartan Motors Low Floor Cummins B5.9G N/A 1996 (prototype)
*Vehicle range is determined by fuel tank size, driving patterns, and geographic/weather conditions (@=average) 

Range is listed in miles unless otherwise stated
(1) = equipped with particulate traps
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Table 3. Heavy and Medium Electric Vehicles Available or Nearing Completion

Vehicle
Type

OEM/Model Propulsion System Batteries Available
Since

School Bus APS System N/A N/A TBA
School Bus Blue Bird Corp. AC induction motor Lead Acid 1997
School Bus Thomas Built Buses, Inc. Hughes Power Control

System
Sealed Lead Acid, 320
volts

1996

Transit Bus Advanced Vehicle Systems/22 foot Solectria AC Drive
Nelco/Chloride DC
Drive
Hybrid option available

Chloride/Fulmen Trojan
Advanced chemistry
batteries available

1996

Transit Bus APS Systems/22-Foot Chloride traction
controller, DC motor

Nickel-Cadmium TBA

Transit Bus APS Systems/35-Foot Electric Bus Hughes controller SAFT Nickel-Cadmium
112 volt 360 amps per
hour

1996

Transit Bus APS Systems/Villager AC Rexroth Motors 320 volt DC 78 KWH TBA
Transit Bus Ballard Power Systems Hydrogen Fuel Cell N/A 1996

Prototype
Transit Bus Blue Bird Corp. AC induction motor Lead Acid 1997
Transit Bus Bus Manufacturing USA/22-Foot 

Battery/hybrid bus
Chloride controller
Nelco DC traction
motor

Chloride Motive Power
325 amps per hour

1996

Transit Bus El Dorado National Hughes Power Control
System  high speed AC
induction motors

Trojan Lead Acid
 320 volts

Demonstratio
n

Transit Bus Matthews/ETAF Advanced DC Lead Acid 1997
Transit Bus Specialty Vehicle Manufacturing

Corporation/5131
Hughes Power Control
System

Trojan Industrial Lead
Acid; 160 volts

1996

Transit Bus Specialty Vehicle Manufacturing
Corporation/5122

Nelco traction motor Trojan Industrial Lead
Acid

1996

Transit Bus U.S. Electricar 22 Foot Advanced DC motors Lead Acid 120 volts 1997
Transit Bus U.S. Electricar 25 Foot Panther 120 AC

System
Lead Acid 320 volts 1997
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 Table 4.  Available Alternative Fuel Engines
Engine Type Available

Since
Fuel
Type

CC Emissions NMHC CO NOx PM Displacement Horsepower Torque

Caterpillar, Inc. (Phone:  309-578-4929)
(See Power Systems Associates for more Caterpillar product offerings)
3306 HD 1996 CNG or

LNG
Y CARB

ULEV
0.7 6.3 0.7 .02 638.7 CI,

10.5-L
250@2100 820@1200

rpm
3306 HD 1996 LPG Y CARB

ULEV
0.7 6.3 0.7 .02 638.7 CI,

10.5-L
235@2100 800@1200

rpm
Cummins Engine Company ( Phone:  812-377-7338)
B5.9G MD 1994 CNG or

 LNG
Y EPA

ULEV
0.6 5.4 0.9 0.02 359 CI,  5.9-

L
150-195 @
2800 rpm

375-420@
1600 rpm

B5.9LP
G

MD 1997 LPG Y EPA
ULEV
Target

N/A N/A N/A N/A 359 CI,  5.9-
L

195@ 2800
rpm

420@ 1600
rpm

L10 HD 1994 CNG or
LNG

N CARB
EPA
Truck

0.5 5.3 2.4 0.03 611 CI,  10-L 280-300@
2100 rpm

900@ 1300
rpm

C8.3G MD Bus 1996 CNG or
LNG

Y CARB
EPA
Bus

0.1 1.0 2.6 0.01 505 CI,  8.3-
L

250@2400
rpm

750@ 1400
rpm
660@ 1400

C8.3G MD
Truck

1996 CNG or
LNG

Y CARB
EPA
Truck

0.1 1.5 2.1 0.02 505 CI, 8.3-L 250@ 2400 
rpm

750@ 1400
rpm
660@ 1400

Detroit Diesel Corporation (Phone:  313-592-7046)
30G MD 1995 CNG or

LNG
N/A LEV        

        
3.5* 3.4 3.5* 0.05 444 CI,  7.3-

L                
210@2400
rpm

485@1500
rpm

50G 260
hp

HD 1994 CNG or
LNG

N CARB 0.6 2.5 1.9 0.03 8.5-L, 4 cycle 250@2100
rpm
260@2100
rpm

780@1200
rpm

50G 275
hp

HD 1994 CNG or
LNG

N CARB 0.6 2.5 2.7 0.03 8.5-L, 4 cycle 275@2100
rpm

890@1200
rpm

50G HD R&D LPG N CARB N/A N/A N/A N/A 8.5-L, 4 cycle 250@2100
rpm

890@1200
rpm

60G HD R&D CNG or
LNG

N CARB N/A N/A N/A N/A 12.7-L,
4 cycle

350-
400@2100
rpm

1450 (peak)

Engine Type Available
Since

Fuel Type CC Emissions NMHC CO NOx PM Displacement Horsepower Torque
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Jasper Engines and Transmissions (Phone:  800-827-7455) (company offers repowered OEM engines)
429
Ford V-8

MD 1997 LPG
CNG

N/A N/A N/A N/A N/A N/A 429 CI, 7-L 230@4000
rpm
N/A

365@2800 rpm
N/A

John Deere (Phone:  319-292-5348)
6068H MD R&D CNG N/A N/A N/A N/A N/A N/A 414CI, 6.8 L 225@2400

rpm
640@1500 rpm

6081H HD 1995 CNG N/A ULEV 0.34 2.36 2.17 .055 8.1-L 250@2200
rpm

800@1350 rpm

Mack Trucks (Phone:  610-709-3296)
E7G325 HD 1997 LNG N CARB N/A 2.8 2.5 0.10 12-L 350@1800

rpm  
1370@1250rpm

Power Systems Associates ( Phone:  310-463-6033) 
(Power Systems Associates, a Caterpillar distributor, has modified the following engines to perform as a dual fuel gas system).
3126G MD 1996 DFNG N

Y
CARB
LEV

N/A N/A N/A N/A 439 CI, 7.2-L 190-50@2400
rpm

700@1500rpm

3176BG HD 1995 DFNG N
Y

CARB
LEV

N/A N/A N/A N/A 629 CI, 10.3-L 270-50@2100
rpm

1050@1200rpm

C-10 HD 1996 DFNG N
Y

CARB
LEV

N/A N/A N/A N/A 629 CI, 10.3-L 280-50@2100
rpm

1050@1200rpm

C-12 HD 1996 DFNG N
Y

CARB
LEV

N/A N/A N/A N/A 732 CI, 12-L 350-25@2100
rpm

1250@1200rpm

3406EG HD 1997 DFNG N
Y

CARB
LEV

N/A N/A N/A N/A 893 CI, 14.6-L 400-75@2100
rpm

1450@1200rpm

Electric Vehicle Manufacturers
Hughes Power Control Systems (Phone:  910-889-4871)
Drive Train Type Available

Since
Battery Battery

Voltage
Battery Capacity Power

Rating
Range Speed GVWR Frame Applications

Electric 
motor/batter
y

MD  
HD

1995 Sealed 320 Volts 90  KWH 160-210  
  BHP

70-75
miles 

55 MPH 36,200 Thomas Buses
Saf-T-Liner EV

School bus

Westinghouse (Phone:  912-757-7108)
Drive train Type Available

Since
Battery Battery

Voltage
Battery Capacity Power

Rating
Range GVWR Applications

AC Induction HD 1995 Lead
Acid

336 Volts 4 packs
(112 batteries)

234
BPH

80 miles
per
charge

33,000 School bus
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Heavy Vehicle Engine Contacts

Caterpillar, Inc.
P.O. Box 610
Mossville, IL  61552-0610
Contact: Peter Brown

Market  Development Consultant
Phone: 309-578-4929
Contact: Jim Martin, Market Development
Phone: 309-578-8350
Fax: 309-578-2053

Cummins Engine Company, Inc.
M/C-50179
Columbus, IN  47202-3005
Contact: Vinod Duggal, Director

Alternative Fuels Product
Phone: 812-377-7338
Fax: 812 377-7226

Detroit Diesel Corporation
13400 Outer Drive West
Detroit, MI  48329-4001
Contact: Stanley Miller, Manager

Alternative Fuel Technology
Phone: 313-592-7046
Fax: 313-592-5604 

Hercules Engine Company (non road only)
101 11th Street, SE
Canton, OH  44707
Contact: Danny Higgins, Alternative Fuels Specialist
Phone: 330-454-5631
Fax: 330-454-1030

Hughes Power Control Systems
Thomas Built Buses
1408 Courtesy Road, High Point, NC  27260
Contact: Ted Clayton, Business Office
Phone: 910-889-4871
Fax: 910-889-2589

Jasper Engines and Transmissions
One Jasper Drive
P.O. Box 650
Jasper, IN  47547-0650
Contact: Ed Zogelman, Alternative Fuels Manager
Phone: 800-827-7455 ext. 2014
Fax: 812-634-1820

John Deere
Deere Power Systems Group

P.O. Box 5100
Waterloo, IA  50704-5100
Contact: Joby Javellana, Product Market Manager
Phone: 319-292-5348
Fax: 319-292-5075

Mack Trucks Inc.
2100 Mack Boulevard, Box M
Allentown, PA  18105
Contact: Bill Dougherty, Vice President of Marketing
Phone: 610-709-3296
Fax: 610-709-2380

Power Systems Associates
P.O. Box 7044
Los Angeles, CA  90020
Contact: Kevin Campbell

North American Business Manager
Dual Fuel Engines

Phone: 310-463-6033
Fax: 310-699-7971

Blue Bird Corporation
3920 Arkwright Road
Macon, GA  31210
Contact: Roland Gray

Vice President of Marketing
Phone: 912-757-7108
Fax:  912-474-9131

Medium And Heavy Vehicle Truck
Manufacturers

Crane Carrier Company
1925 North Sheridan
Tulsa OK  74115
Contact: Rueben Brown, Marketing Specialist
Phone: 918-836-1651
Fax: 918-832-7348

Freightliner
4747 North Channel Avenue
Portland, OR  97217
Contact: Debbie Nicholson, Director of Public Affairs
Phone: 503-735-8535
Fax: 503-735-8006 

Ford Commercial Truck Division
6800 Executive Plaza Drive, Suite 950
Dearborne, MI  48126
Contact: Mark Bently, Marketing Planner
Phone: 313-323-9876
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Fax: 313-594-3181

Kenworth
10630 NE 38th Place
Kirkland, WA  98033-7928
Contact: Geoff Viguers, Product Manager
Main: 206-828-5000
Fax: 206-828 5099

Mack Trucks Inc.
2100 Mack Boulevard, Box M
Allentown, PA  18105
Contact: Bill Dougherty, Vice President of Marketing
Phone: 610-709-3296
Fax: 610-709 2380

Navistar International Inc.
P.O. Box 1109
Wayne, IN 46801
Contact: Scott Benjamin, Engine Division
Phone: 708-865-4130
Contact: Randy Oetting, Medium Truck
Phone: 312-836-2819
Contact: Ron Welch, Heavy Truck
Phone: 312-836-3661
Contact: Dan Herman, School Bus
Phone: 312-836-2356

Ottawa Truck Inc.
415 East Dundee Street, Ottawa, KS  66067-1543
Contact: Joe Haster, Production
Phone: 913-242-2200
Fax: 913-242-6117

Peterbilt Motors Company
Marketing Offices
1700 Woodrook Street, Denton, TX  76205-7864
Phone: 940-591-4000
Fax: 940-591-4091
Engineering Department
3200 Airport Road, Denton, TX  76202-0550
Contact: Jim Mayfield, Senior Project Engineer
Phone: 940-566-7752
Fax: 940-566-7744 

SISU USA Inc.
1301 Cherokee Trace, White Oak, TX  75693-5490
Contact: Henry Lamb, Operations Manager
Phone: 903-759-5490
Fax: 903-297-8166

Volvo GM Heavy Truck Corporation

Dublin, VA  24084
Contact: Bill Brubaker

Vice President of Manufacturing
Phone: 540-674-4181
Fax: 540-674-7499

Western Star
2076 Enterprise Way, Kelowna, BC  V1Y6H8
Contact: Howard Cunning, North American

Sales Administration Manager
Phone: 604-860-3319
Fax: 250-470-1937

Bus and Truck Information Sources

American Public Transit Association
1201 New York Avenue NW, Suite 4000
Washington, DC  20005
Phone: 202-898-4000
Fax: 202-898-4070

American Bus Association
1100 New York Avenue NW, Suite 1050
Washington, DC  20005
Contact: Norman Little, Director, Operations and 

Regulatory Affairs
Phone: 202-842-1645
Fax: 202-842-0850

American Trucking Association
2200 Mill Road, Alexandria, VA  22314-4677
Contact: Bill Peerenboon, Vice President
Phone: 703-838-1966
Fax: 703-838-0291

California Energy Commission
Safe School Bus and Clean Fuel Demonstration
Program
1516 Ninth Street, Sacramento, CA  95814
Contact: Al Deterville, Program Manager
Phone: 916-654-4685
Fax: 916-653-4470

Electric Transit Vehicle Institute
1617 Wilcox Boulevard, Chattanooga, TN  37406
Contact: John W. Powell, Jr., Executive Director
Phone: 423-622-3884
Fax: 423-622-0744 
E-Mail: etvi-1@chattanooga.net

National Alternative Fuels Hotline
9300 Lee Highway, Fairfax, VA 22031
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Phone:    800-423-1DOE(1363)
Fax:      703-934-3069
E-Mail: hotline@afdc.doe.gov

Southern California Edison
Electric Transportation Division
P.O. Box 800, Rosemead, CA  91770
Contact: Dean Taylor, EV Technical Specialist
Phone: 818-302-8513
Fax: 818-302-1328

Truck Manufacturers Association
1225 New York Avenue, Suite 300
Washington, DC  20005
Contact: William A. Leasure Jr., Executive Director
Phone: 202-638-7825
Fax: 202-737-3742 

U.S. Department of Energy
Office of Heavy Vehicle Technologies
1000 Independence Avenue SW
EE-34, 5G-064
Washington, DC  20585
Contact: Steve Goguen, Alternative Fuels
Phone: 202-586-8044
Fax: 202-586-1600

U.S. Environmental Protection Agency
National Vehicle and Fuel Emissions Laboratory
2565 Plymouth Road, Ann Arbor, MI  48105
Contact: Phil Carlson, Urban Buses
Phone: 313-668-4270
Fax: 313-741-7816

Transit And School Bus Manufacturers

APS Systems
3535 West 5th Street, Oxnard, CA  93030-6403
Contact: Keith Eckenberger, Head of Engineering
Phone: 805-984-0300 ext. 39
Fax: 805-984-2100

Advanced Vehicle Systems Inc.
3101 Parker Lane, Chattanooga, TN  37419-1708
Contact: Joe Ferguson, President
Phone: 423-821-3146
Fax: 423-821-0042

North American Bus Industries, Inc.
(Formerly American Ikarus Inc.)
530 New Los Angeles Avenue,
Suite 205, Moorpark, CA  93021

Contact: Rich Himes, Sales Representative
Phone: 805-529-5080
Fax: 805-529-3858

Ballard Power Systems, Inc.
9000 Glenlyon Parkway
Burnaby, BC  V5J5J9 Canada
Contact: Jim Balcom, Manager of Manufacturing
Phone: 604-454-0900
Fax: 604-412-4700

Blue Bird Corporation
3920 Arkwright Road
Macon, GA 31210
Contact: Roland Gray, Vice President of Marketing
Phone: 912-757-7108
Fax: 912-474-9131

Champion Motor Coach, Inc.
331 Graham Road, Imlay City, MI  48444  
Contact: Tim Farney, Director of Marketing
Phone: 800-776-4943
Fax: 810-724-7748

Chance Coach, Inc.
4219 West Irving Street, Wichita, KS  67209
Contact: Richard Carlon

Vice President, Sales and Service
Phone: 316-942-7411
Fax: 316-942-0401

El Dorado National Company
13900 Sycamore Way, Chino, CA  91710
Contact: Gentry Shaw, General Sales Manager
Phone: 909-591-9557
Fax: 909-591-5285

Gillig Corporation
5800 Clawiter Road, Hayward, CA  94545
Contact: Brian Macleod, Vice President

Marketing and Sales
Phone: 510-785-1500
Fax: 510-785-6819

Matthews Buses
Route 9, Ballston Spa, NY  12020-9809
Alternative Fuels Division
Contact: Bryan Henke, Engineering
Phone: 518-584-2400
Fax: 518-584- 5607
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Metrotrans Bus Company
301 South Perimeter Park Drive, Suite 100
Nashville, TN  37211
Alternative Fuels Division
Contact: Deborah Colston

Sales Representative
Phone: 615-781-4222
Fax: 615-781-4274

NEOPLAN, USA
700 Gottlob Auwaerter Drive
LaMar, CO  81052
Contact: Joyce Surprise

Regional Sales Manager
Phone: 719-336-3256
Fax: 719-336-7291

North American Transit Inc.
7334 Blanco Road, Suite 200
San Antonio, TX  78205-1351
Contact: Lynne Wilkerson, President
Phone: 210-366-4411
Fax: 210-366-0446

Nova Bus Inc.
P.O. Box 5670 RIAC
Roswell, NM  88202-5670
Advanced Research and Engineering
Contact: Jim McDowell, Director
Phone: 505-347-2011
Fax: 505-347-7535

Orion Bus Company
Base Road, Oriskany, NY  13424
Contact: Bob Kullman, Manager of Engineering
Phone: 315-768-8101
Fax: 315-768-3970

Specialty Vehicle Manufacturing Corp .
9250 Washburn Road, Downey, CA  90241
Contact: Don Duffey, President
Phone: 310-904-3434
Fax: 310-904-3439

Specialty Vehicle Inc.
16371 Gothard Avenue, Suite C
Huntington Beach, CA  92647
Contact: Nancy Munoz, Marketing and Sales
Phone: 714-848-8455
Fax: 714-848-2114

Thomas Built Buses Inc.
1408 Courtesy Road, High Point, NC  27261

Contact: Ron Moore, Marketing Director
Phone: 910-889-4871
Fax: 910-889-2589

U.S. Electricar
1981 West Redlands Boulevard
Redlands, CA  92373
Contact: Rick Duste, National Sales Manager
Phone: 909-793-2650
Fax: 909-793-1593


